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SPOT VENTILATORS AND METHOD FOR 
SPOT VENTILATING BATHROOMS, 

KITCHENS AND CLOSETS 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS 

This patent application claims the bene?t of US. Provi 
sional Patent Application No. 60/632,225, ?led Nov. 30, 
2004, the teachings and disclosure of Which are hereby 
incorporated in their entireties by reference thereto. 

FIELD OF THE INVENTION 

This present invention relates generally to ventilation 
systems, and more particularly to spot ventilation systems 
for use in bathrooms, kitchens and closets. 

BACKGROUND OF THE INVENTION 

Traditional bathroom and kitchen ventilation systems may 
be classi?ed generally as spot ventilation systems or spot 
ventilators, Which are localiZed ventilation systems that 
remove pollutants quickly from their source as they are 
generated. They can be used Whether or not a Whole house 
ventilation system or natural ventilation system is used to 
substantially improve air quality. 

These spot ventilators are typically either a ducted ven 
tilator or a recirculating ventilator. In each type of ventilator, 
a fan is used to draW in air from an environment. A ducted 
ventilator exhausts the air from the point of installation, 
preferably to the outside. In a recirculating ventilator, the air 
is passed through a series of ?lters to remove odors and 
airborne particulates before the air is exhausted back into the 
environment from Which the air Was originally draWn. The 
exhaust method of removing the air from the point of the 
ventilation system to the outside in the ducted ventilator is 
the most effective method of removing contaminates from 
the building of the tWo installations. The ?ltration method of 
recirculating air typically uses a series of particulate trap 
ping ?lters and often incorporates an active charcoal ?lter, 
odor-absorbing medium, or other air-borne contaminate 
removing ?lter. 

While both types of systems have been in use since the 
invention of the fan, neither system addresses the issues 
created by improvements in energy ef?ciency, airtight build 
ings, energy saving envelope shields and closed cell insu 
lation building Wraps. Today’s neW homes and buildings 
achieve energy ef?ciency through better insulation and 
maintaining an essentially airtight enclosure. While these 
energy efficiency features conserve our natural resources 
and eliminate Waste, they create an environment Where stale 
air, mold, odors and gasses can accumulate, creating an 
unhealthy environment. Furthermore, the use of fans gen 
erates noise, uses rotating parts, requires a larger housing, 
has a high operating cost, and cannot act to ?lter the air that 
is moved. 

There exists, therefore, a need in the art for a neW and 
improved spot ventilator that may be used in bathrooms, 
kitchens, closets, etc. that takes these issues into account and 
that improves the e?iciency and effectiveness of such sys 
tems. 

BRIEF SUMMARY OF THE INVENTION 

In vieW of the above, the system and method of the 
present invention addresses the issues of diminished air 
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2 
quality in various environments, such as bathrooms, kitch 
ens, etc. HoWever, as Will become apparent to those skilled 
in the art, the present invention is also applicable in any 
other applications Where its use Would improve the overall 
air quality of a dWelling, premise, business, commercial or 
industrial setting. An example of such a use Would be to 
install the system in a bedroom closet Where air circulation, 
sanitiZation, air exchange and odor removal Would improve 
the overall environment and protect the investment in the 
oWner’s Wardrobe. Other applications include but are not 
limited to locker rooms at gyms, country clubs and other 
athletic operations. Such other embodiments Will be Well 
understood by those skilled in the art in vieW of the 
folloWing description, and therefore the description of the 
operation of the present invention in any particular environ 
ment is presented by Way of example and not by Way of 
limitation. 
A preferred embodiment of the present invention utiliZes 

corona discharge technology, such as ion Wind acceleration 
to exhaust or circulate air from the environment. In an 
embodiment, a system and method for monitoring and 
improving air quality of residential and commercial envi 
ronments such as restrooms, kitchens, closets and locker 
rooms by ventilation, recirculation and/or sanitation is pre 
sented. This includes but is not limited to the control of and 
neutraliZation of gases, odors, humidity and airborne par 
ticulates. In one embodiment, continuous air circulation and 
exchange is provided. Preferably, a processor is included. 
Such a monitor may sense explosive or ?ammable vapors, 
levels of CO, CO2 and other harmful gases, smoke, etc. 
Such an embodiment may also include a means to maintain 
safe levels and/ or initiate alarms. In an alternate embodiment 
of the present invention, an air heating system is included. 

In a preferred embodiment of the present invention, an air 
exchange system utiliZes a processor, a plurality of sensors 
and ion Wind particle acceleration technology to recirculate 
or exhaust the air from the site of the air exchange system, 
through a ducted air transport system. The sensors may 
include occupancy, humidity, CO, CO2, radon, methane, 
propane, smoke, natural gas, formaldehyde, bio-toxins, 
viruses, bacteria, mold spores, mildeW spores, smoke, dust, 
dander, mites and any of a plurality of other sensors for 
gasses or airborne contaminants. In a highly preferred 
embodiment, the air exchange system includes the ability to 
extract Water from the exchanged air stream. The dehumidi 
?ed air is then directed back into the site of the air exchange 
system While the high humidity air is vented either outside 
or to another location Within the premises, depending on the 
season and the need to maintain or limit humidity content. 
The air exchange system of a preferred embodiment can 

be activated automatically by the processor and sensors, by 
manual means, or it may operate in a continuous fashion 
using schedules, cyclical run patterns, cost of energy criteria, 
Weather factors, time-of-day factors or any other schedule of 
run criteria that may combine the sensor and time data 
Within the process to determine the optimal operational run 
criteria. Preferably, the air exchange system of the present 
invention, When operating in a occupancy sensor mode, may 
delay operation for some minimal period of time and then 
continue operation for some period of time folloWing the 
vacancy of the occupancy sensing area. The air exchange 
system of the present invention, When operating in a sensor 
driven mode, may utiliZe a loW volume air exchange process 
to improve the operation of the sensors, improving the 
overall responsiveness of the system. 
The air exchange system of the present invention can 

operate totally on a manual basis, can be activated manually 
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and then manage the air exchange process in an automated 
fashion, or can operate in a totally automatic fashion. The air 
exchange system of a preferred embodiment, if utilized in an 
enclosed area With little or no air circulation, may utiliZe a 
cyclical or continuous operating mode under the control of 
the processor. This mode may also utiliZe the particulate 
removal capabilities as Well as the dehumidi?cation capa 
bilities of the exchange system, and may include any number 
of special and general-purpose sensors to achieve optimal 
operational characteristics. In a highly preferred embodi 
ment of the present invention used in a recirculating air 
system, the air exchange system Will utiliZe its ability to 
oscillate the return air stream electronically to stimulate 
better overall air circulation properties in the de?ned air 
exchange space. 

In a further embodiment of the present invention, the air 
exchange system uses the capabilities of a corona discharge 
apparatus to neutraliZe gases, attract and capture airborne 
particulates and capture and destroy spores, viruses and 
bacteria. As a result, cleaning of the corona discharge 
apparatus is necessary and requires either a manual removal 
and cleaning process or an automated process. The auto 
mated process may include reversing the poWer to the 
corona discharge apparatus to dispel any captured particu 
late material. Preferably this cleaning process utiliZes a 
Waste dump ducting system to the outside or a Waste 
collection chamber to capture all gathered Waste particulate 
matter. In one embodiment, the air exchange system of the 
present invention can electronically determine the degree of 
particulate it has accumulated and When it needs to be 
cleaned. This can generate a manual alarm condition, initiate 
an automated cleaning cycle, or a combination of both. 
Automatic cleaning Will require periodic servicing of the 
Waste capture chamber on re-circulating air embodiments. 
A spot ventilator in accordance With the present invention 

can continuously vary the volume of air passing through the 
spot ventilator based on the needs of the implementation. A 
spot ventilator of the present invention Will preferably 
monitor and maintain an acceptable level of oZone Within 
the de?ned air exchange space. In one embodiment, such 
oZone reduction is provided by the inclusion of an oZone 
depletion apparatus that breaks doWn, absorbs, or otherWise 
reduces the amount of oZone produced or passed by the 
corona discharge apparatus. 

Other aspects, objectives and advantages of the invention 
Will become more apparent from the folloWing detailed 
description When taken in conjunction With the accompa 
nying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings incorporated in and forming 
a part of the speci?cation illustrate several aspects of the 
present invention, and together With the description serve to 
explain the principles of the invention. In the draWings: 

FIG. 1 is a simpli?ed diagram of a building having several 
embodiments of spot ventilators in accordance With the 
present invention, the spot ventilators including corona 
discharge apparatuses; 

FIG. 2 is a partial illustration of an embodiment of the 
spot ventilators of FIG. 1 further illustrating corona dis 
charge apparatus for producing ion Wind to move and 
ventilate; 

FIG. 3 is an enlarged partial illustration of a recirculating 
spot ventilator of FIG. 1 in a closet in accordance With 
another embodiment of the present invention; and 
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4 
FIG. 4 is a simpli?ed diagram illustrating an embodiment 

of a spot ventilator of the present invention having a 
humidity control/return system. 

While the invention Will be described in connection With 
certain preferred embodiments, there is no intent to limit it 
to those embodiments. On the contrary, the intent is to cover 
all alternatives, modi?cations and equivalents as included 
Within the spirit and scope of the invention as de?ned by the 
appended claims. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to FIG. 1, a building 10 incorporating numerous 
spot ventilators according to the present invention is illus 
trated. Particularly, the building 10 incorporates numerous 
spot ventilators 12, 14, 16, 18 for selectively exhausting air 
from the interior 26 of the building 10 to the exterior 28 of 
the building 10. The building 10 further incorporates a spot 
ventilator 30 according to the present invention that selec 
tively recirculates and ?lters the air Within the interior 26 of 
the building 10. The draWings are illustrative in nature and 
should not be interpreted to restrict the design of the spot 
ventilators to any speci?c siZe, shape, form or con?guration. 

In an embodiment of the present invention, the spot 
ventilator 12 is associated With a bathroom 32 of the 
building 10. The spot ventilator 12 includes a passage 36 
extending betWeen an inlet 38 and an outlet 40. The passage 
36 provides ?uid communication betWeen the interior 26 
and exterior 28 of the building 10. Because this spot 
ventilator 12 communicates the interior 26 With the exterior 
28 such that air is exhausted/ expelled from the bathroom 32, 
it is a type of ducted ventilator. The passage 36 is de?ned by 
a system of metal ductWork 44. The ductWork 44 has a 
smooth interior surface to provide limited resistance to the 
air ?oWing through the passage 36. Furthermore, the duct 
Work 44 is sealed and connected together With mastic or 
other like sealing adhesives such that ?uid passing through 
the passage 36 does not leak or escape from the passage 36. 
The inlet 38 is typically in the form of a metal or plastic grate 
or vent mounted to the ceiling 46 of the bathroom 32. The 
inlet 38 could be located in and/or mounted to a Wall or the 
?oor rather than the ceiling. The inlet 38 may be either ?ush 
mounted to the ceiling 46 or protrude from the ceiling 46. 
As shoWn in FIG. 2, the spot ventilator 12 further includes 

a solid state corona discharge apparatus 50 for moving the 
air from the bathroom 32 through the passage 36 and 
exhausting it to the exterior 28 of the building 10. The 
corona discharge apparatus 50 drives/draWs the air through 
the passage 36. As Will be more fully explained beloW, the 
use of a corona discharge apparatus eliminates any moving 
parts, provides quieter operation, saves energy, saves space 
and improves air quality. 
The corona discharge apparatus 50 is preferably located 

in-line With the ductWork 44. The typical corona discharge 
apparatus 50 employs numerous corona discharge electrodes 
52 arranged in arrays and spaced apart from numerous 
negatively charged attracting electrodes 54 that are also 
arranged in arrays. When assembled into an array, the corona 
discharge electrodes 52 can be referred to as an emitter array. 
LikeWise, the attracting electrodes 54 can be referred to as 
a collector array. Due to the many array con?gurations and 
electrode shapes that can be used, the arrays of the corona 
discharge electrodes 52 and the attracting electrodes 54 have 
been shoWn in FIG. 2 in a simpli?ed form. 

Each of the corona discharge electrodes 52 and attracting 
electrodes 54 is coupled to and charged by a high-voltage 



US 7,226,496 B2 
5 

power supply (not shown). The electrodes 52, and 54 are 
also preferably monitored, controlled and/or managed by 
related control electronics such as a processor 55 (FIG. 1). 
In addition, the corona discharge electrodes 52 are typically 
asymmetrical With respect to the attracting electrodes 54. In 
one embodiment, the corona discharge electrodes 52 are 
highly curved and resemble the tip of a needle or a narroW 
Wire While the attracting electrodes 54 take the form of a ?at 
plate or a ground plane. The curvature of the corona dis 
charge electrodes 52 ensures a high potential gradient 
around that electrode. 

For the most part, the high potential gradient generated at 
or near the corona discharge electrodes 52 pulls apart the 
neutral air molecules in the immediate area. What remains 
after each neutral air molecule has been dismantled is a 
positively charged ion and a negatively charged electron. 
Due to the strong electric ?eld near the corona discharge 
electrode 52, the ion and electron are increasingly separated 
from each other, prevented from recombining, and acceler 
ated in opposite directions. Therefore, the ion and electron 
are both imparted With kinetic energy. Moreover, because a 
portion of the air molecules in the passage 36 near the 
corona discharge apparatus 50 is ioniZed, the ioniZed air in 
the passage 36 becomes a conducting medium, the circuit 
including the corona discharge electrodes 52 and the attract 
ing electrodes 54 is completed, and a current How can be 
sustained. 
The negatively charged electrons are persuaded to move 

toWard the positively charged corona discharge electrodes 
52 due to the difference in charge betWeen them. When the 
rapidly moving and accelerating electrons collide With other 
neutral air molecules in the area, further positive ion/ 
electron pairs are created. As more and more positive/ion 
electric pairs are produced, an electron avalanche is estab 
lished. The electron avalanche sustains and/or perpetuates 
the corona discharge process. 

In contrast to the negatively charged electrons, the posi 
tively charged ions are persuaded to move from near the 
corona discharge electrodes 52 toWard the attracting elec 
trodes 54. This movement is due to the difference in charge 
betWeen the positively charged ions and the negatively 
charged attracting electrodes. Like the electrons, When the 
positively charged ions move they also collide With neutral 
air molecules. When they collide, the positively charged ions 
can transfer some of their momentum as Well as excess 

charge to the neutral air molecules. Therefore, the neutral air 
molecules are knocked toWard the attracting electrode 54 or 
are ioniZed and then draWn to the attracting electrode. In 
either case, the positively charged ions and other air mol 
ecules end up ?oWing from the corona discharge electrodes 
52 toWard the attracting electrodes 54. 

The movement or How of the air particles aWay from the 
corona discharge electrodes 52 and toWard the attracting 
electrodes 54 causes or results in What is referred to by those 
skilled in the art as an electric Wind, ion Wind or electrostatic 
?uid acceleration. In the illustrated embodiment of FIG. 1, 
the electric Wind generated by the stale air corona discharge 
apparatus 50 travels through the passage 36 in a direction 
depicted by arroWs 56. 

The velocity and volume of the air moving through the 
passage 36 is proportional to the voltage difference betWeen 
the electrodes 52, 54 and the siZe of the arrays of the corona 
discharge apparatus 50. By varying the potential difference 
betWeen the electrodes 52, 54, the siZe and dimensions of the 
passage 36, and the like, the velocity and volume of the 
electric Wind can be increased and decreased over a con 

tinuous range as desired. In this embodiment, the processor 
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6 
55 (FIG. 1) controls the potential difference betWeen the 
electrodes 52, 54. HoWever, the range may be manually 
adjusted With a simple adjustment sWitch, knob, remote 
control and the like to provide either continuous or discrete 
velocities. With the appropriate con?guration, air ?oWs 
exceeding six hundred cubic feet per minute are possible. 
When the positively charged ions creating the electric 

Wind reach the attracting electrodes 54, the positive charge 
is removed by permitting a recombination of the negatively 
charged electrons With the positively charged ions. Due to 
the recombination, a neutral air molecule once again exists 
in the passage 36. Advantageously, these neutral air mol 
ecules retain their velocity and direction. 

In a preferred embodiment, the corona discharge appara 
tus 50 can be used for cleaning and scrubbing the air passing 
through the passage 36, respectively. As knoWn to those 
skilled in the art, contaminants and particles tend to adhere 
to the attracting electrode 54 during the corona discharge 
process. Therefore, the air passing through the passage 36 
can be puri?ed. Notably, the attracting electrodes 54, Which 
are often plates, are preferably removable to permit inspec 
tion, cleaning, and replacement. In an alternative embodi 
ment, the entire corona discharge apparatus 50 is removable. 

In a further alternative embodiment, the negative charge 
of the attracting electrode 54 is selectively changed to a 
positive charge to repel any contaminants or particles that 
adhere to the attracting electrode 54. As shoWn in an 
alternative spot ventilator 18 in FIG. 1, embodiments that 
utiliZe this cleaning process use a Waste exhaust passage 57 
to exhaust the Waste collected by the spot ventilator 18 to the 
exterior 28 of the building 10. Alternatively, a Waste col 
lection chamber 59 may be incorporated into a spot venti 
lator 16 to capture all gathered Waste particulate matter. 
Furthermore, these spot ventilators 16, 18 in Which cleaning 
is provided by reversing the charge of the attracting elec 
trode, the cleaning could be automated such that the pro 
cessor controlling the spot ventilators 16, 18 Would include 
sensors to determine that the attracting electrodes are dirty 
and Would automatically initialiZe the cleaning. To prevent 
the contaminants from being expelled into the building, the 
spot ventilators 16, 18 include dampers 61, 63 that close the 
portion of the passages connected to the interior of the 
building 10. These dampers 61, 63 can be selectively and 
automatically controlled by the processors for the spot 
ventilators 16, 18 during the cleaning process. 
An alternative method of cleaning the collectors Which is 

not illustrated Would be to include a third grid of electrodes 
beyond the primary set. This third grid in a cleaning cycle 
Would take the place of the second grid and the second 
Would take the place of the ?rst. By shifting positions, the 
reverse charge Would be applied to the second grid Which 
Would noW become the primary grid and the third grid Would 
become the collector or secondary grid. In the cleaning 
process, the air movement Would continue in the same 
direction but all particulate collected on the second grid 
Would be released and noW collect on the third grid. Fol 
loWing a period of cleaning, all particulate that has been 
transferred to the third grid can noW be exhausted by shifting 
energy back to the primary ?rst and second grids While 
de-energiZing or pulsing a primary charge into the third grid. 
This transfer and exhaust cycle can be implemented With 
both the traditional exhaust or recycling air movement 
devices provided a damper system in the recycling systems 
is provided to direct the ejected particulate either outside or 
into an appropriate collection means. 
As is knoWn in the art, several patents and published 

applications have recogniZed that corona discharge devices 
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may be used to generate ions and accelerate and ?lter ?uids 
such as air. Such patents and published applications that 
describe ?uid and/or air moving devices and technology 
include the folloWing U.S. Pat. Nos. 3,638,058, 3,699,387, 
3,751,715, 4,210,847, 4,231,766, 4,380,720, 4,643,745, 
4,549,801, 5,077,500, 5,667,564, 6,176,977, 6,504,308, 
6,664,741, and 6,727,657 and Us. Pub. Pat. Applns. 2004/ 
0217720, 2004/0212329, 2004/0183454, 2004/0155612, 
2004/0004797, 2004/0004440, 2003/0234618, and 2003/ 
0090209. The teachings and disclosure of each of these 
patents and published applications are incorporated in their 
entireties by reference thereto. 

While other ion discharge or corona ?uid movement 
technologies may be employed in the system and method of 
the present invention, a preferred embodiment of the present 
invention utiliZes the technology described in one or more of 
the preceding patents and/or published applications, and 
most preferably, the technology described in Us. Pat. Nos. 
6,504,308, 6,664,741, and 6,727,657 issued to Kronos 
Advanced Technologies, Inc., of Belmont, Mass. The teach 
ings and disclosures of each of these patents are also 
incorporated in their entities by reference thereto. 

Furthermore, in a preferred embodiment, the spot venti 
lator 12 further comprises an oZone depletion apparatus 58 
for reducing the amount of oZone in the air as shoWn in FIG. 
1. In general, the oZone depletion apparatus 58 is any 
system, device, or method having the ability to degenerate 
oZone into oxygen molecules (i.e., dioxide) and/or absorb 
oZone. In particular, the oZone depletion apparatus 58 can be 
a ?lter, a catalyst composition situated proximate the air 
?oW, and the like. When the spot ventilator 12 is equipped 
With the ozone depletion apparatus 58, the ozone generated 
by the corona discharge apparatus 58 can be maintained 
beloW a desired level, relegated to Within a predetermined 
range, and otherWise managed. 

The oZone depletion apparatus 58 is preferably disposed 
Within the passage 36 proximate the corona discharge appa 
ratus 50. As shoWn, the oZone depletion apparatus 58 is 
generally doWnstream of the corona discharge apparatus 50. 
As such, air ?oWing out of the outlet 40 is puri?ed by the 
oZone depletion apparatus 58 prior to being exhausted from 
the building 10. 
As is knoWn in the art, several patents have recogniZed 

that oZone depletion devices and systems may be used to 
convert oZone to oxygen (i.e., dioxide), absorb oZone, and 
the like. Such patents that describe converting and absorbing 
devices, methods, and technology include the folloWing 
U.S. Pat. Nos. 4,343,776, 4,405,507, 5,422,331, 6,375,902, 
6,375,905, and 6,699,529. The teachings and disclosure of 
each of these patents are incorporated in their entireties by 
reference thereto. 
As shoWn in FIG. 1, the spot ventilator 12 incorporates a 

processor 55 for controlling the corona discharge apparatus 
50. The processor 55 in an embodiment is capable of 
controlling the spot ventilator 12 as Well as monitoring 
changes in the environment of the bathroom 32. In this 
embodiment, the processor 55 incorporates associated sen 
sors and mechanical and electronic controls into a single 
integrated module, integrated chip, or node capable of 
independently managing and controlling the spot ventilator 
12. The sensors incorporated in the processor 50 are adapted 
to sense changes in the environment of the spot ventilator 
12, namely the bathroom 32. 

Particularly, the processor 55 and corresponding sensors 
Would monitor changes in occupancy, odor, humidity, mold, 
mildeW, the air-bome contaminants/particulate or other 
parameters that affect the overall air quality of the bath 
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8 
room’s environment. The processor 55 of the invention 
resides in a location best suited to monitor and manage these 
environment conditions and changes. This positioning is 
best determined by one experienced in the art to ensure it 
performs to its optimum capabilities. 

If changes in the environment are sensed, the processor 55 
controls the spot ventilator 12 accordingly. The occupancy 
activation feature is enabled by the use of a sensor for 
determining presence of an occupant, Which could be but is 
not limited to thermal, motion or sonic sensing or any other 
method of detecting the presence of a person or other 
physical entity. 
The processor 55 is con?gurable to delay activation of the 

spot ventilator 12 based on a minimum occupancy time 
expiring before it is activated. This feature prevents the spot 
ventilator 12 from needlessly exhausting air from the bath 
room 32 before the air quality has changed signi?cantly 
enough to Warrant ventilation thereby conserving energy. In 
addition, the processor 55 can optionally activate a light 60 
in the bathroom 32 upon occupancy of the bathroom 32. 
Activation of the light 60 can be additionally controlled 
independently of the spot ventilator 12 by use of a sWitch 
permitting it to have no delay in activation. The same 
sensing and control feature can be con?gured to cease 
operation of the spot ventilator 12 or the light 60, at the same 
time, independent of one another, When the occupancy 
sensor can no longer detect the presence of a person or other 
physical entity or after a predetermined length of time. 

This is bene?cial in the situation Where the processor 
detects that no person is in the bathroom such that the light 
60 should be turned off, but that the air quality in the 
bathroom 32 requires that the spot ventilator 12 continue to 
exhaust air from the bathroom 32. 

The processor 55 is additionally con?gurable to activate 
the spot ventilator 12, namely the corona discharge appara 
tus 50, When changes in other environmental parameters are 
sensed. The processor 55 Will activate the corona discharge 
apparatus 50 such that air Within the bathroom is exhausted 
from the environment until the air in the environment is 
returned to a suitable condition such that all environmental 
parameters that are being monitored/sensed are beloW a 
desired level, relegated to Within a predetermined range, 
and/or otherWise managed. 

For purposes of the invention, the Words “exchange” and 
“exhaust” can be generally used interchangeably and Will be 
deemed to include exhausting air from Within the building to 
the exterior of the building, the exchange of indoor air With 
replacement fresh air, the process of air recirculation and 
?ltration Within the environment With no exhaust feature or 
any combination thereof. 

In an embodiment, the processor 55 is programmed to 
activate the spot ventilator 12 such that a level of continuous 
air exchange is provided. This continuous air exchange may 
be loW in volume or high in volume to meet the individual 
needs of the application. In yet a further embodiment of the 
present invention, the spot ventilator 12 can optionally be 
programmed to operate in a pulse mode Which differs from 
the continuous mode in that the amount of air being 
exchanged is selectively varied to conserve energy When the 
application does not require a continuous or high rate of air 
exchange or transfer. By including either a continuous of 
pulsed air?oW means into the design there is an increased 
likelihood that any gas or substance to be sensed Will have 
the optimal opportunity to pass by or through a sensor 
because the air Will not remain stagnant Within the environ 
ment. 
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Use of the spot ventilators of the previously disclosed 
embodiments Would also encompass but not be limited to 
gymnasiums, exercise facilities, indoor pools, golf courses, 
garages, club locker rooms, etc. 

In application, the air quality Within the bathroom 32 is 
maintained through the exchange of indoor air With replace 
ment air entering the bathroom 32 from another location. 
After the processor 55 and corresponding sensors sense a 
change in the environment, the processor 55 activates/ 
energiZes the corona discharge apparatus 50 to exhaust air 
from the bathroom 32. Exhausted air is replaced by other air 
from Within the building 10 Which eventually must be 
replaced by air from the exterior 28 of the building 10 Which 
is indicated by arroWs 64. The replacement air 64 enters 
either through openings around doors 66 and WindoWs 68 or 
through other passages in the building 10. Some amount of 
fresh air exchange Will alWays be needed to maintain a 
healthy indoor environment, especially the management of 
CO and CO2 levels. 

In an alternative embodiment, the sensing and processing 
components of the spot ventilator could be separate discrete 
components. As shoWn in FIG. 1, the spot ventilator 18 
located in the laundry room 72 includes a processor 74 that 
is discrete and separate from the environment sensors 76. 
Having the sensors 76 and processor 74 independent and 
separate components alloWs one skilled in the art the ?ex 
ibility of positioning the sensors 76 in an ideal location for 
sensing the changes in the environment While the processor 
74 Would be most ideally positioned to operate the spot 
ventilator 18 as Well as being accessible to an occupant. 

Ventilation Within a closet requires a unique air exchange 
program based on its contents, location Within the building, 
as Well as a myriad of other factors that Would in?uence the 
programming of the air exchange needs. This is particularly 
true because many closets have limited natural air circula 
tion as a result of being an enclosed space that is typically 
small, having limited access and typically being closed off 
from the rest of the building. The limited and poor air 
circulation can result in stale air, mold, mildeW and their 
associated odors. Because closets typically do not experi 
ence a rapid change in air quality such as a bathroom having 
rapid increases in humidity during shoWering, it is not as 
necessary to completely exhaust the air from the building 10. 

Thus, in an embodiment of a spot ventilator 30 for a closet 
82 of the building 10, the spot ventilator 30 is a recirculating 
ventilator. A processor 84 controls the spot ventilator 30 and 
supports any one of or a combination of time-of-day pro 
gramming, ?xed daily run times, cyclical on and off pro 
gramming, continuous operation modes, continuous variable 
speed operating modes, operational modes based on the 
price of energy, operational modes based on external factors 
Which include but are not limited to the Weather including 
temperature, humidity, heating and cooling degree days, 
relative humidity and the air quality index. 
As best seen in FIG. 3, the spot ventilator 30 is similar to 

the spot ventilators previously discussed. It includes a pas 
sage 86 that extends betWeen an inlet 88 and an outlet 90. 
Furthermore, it includes a corona discharge apparatus 92 for 
draWing air through the passage and an oZone depletion 
device 94 doWnstream from the corona discharge apparatus 
92. 

HoWever, in the illustrated recirculating spot ventilator 
30, the passage 86 does not create ?uid communication 
betWeen the interior 26 and exterior 28 of the building 10. 
Rather than being exhausted from the building 10, the air 
passing through the spot ventilator 30, indicated by arroWs 
96, is exhausted back into the closet 82. Rather than remov 
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10 
ing stale air from the closet 82, the recirculating spot 
ventilator 30 circulates the air and prevents it from remain 
ing stagnant for an extended period of time. Furthermore, 
the illustrated embodiment of the recirculating spot venti 
lator 30 passes the air through ?lters 98 to maintain and 
control environmental parameters beloW a desired level, 
relegated to Within a predetermined range, and/ or otherWise 
managed. 

These embodiments of spot ventilators may further incor 
porate methods or devices to control the humidity Within the 
closet 32. These methods Will be more fully explored beloW. 

This embodiment is not limited to domestic, commercial 
or industrial room spaces and could also be applicable to 
appliance applications or other units or measure. An 
example of this Would be a refrigerator, Which has a de?ned 
internal area Where over time air quality could diminish as 
a result of odors released by items stored in the refrigerator, 
spoiled items emitting noxious or toxic fumes or an imbal 
ance in the air chemistry resulting form the oxygen and 
Water molecules in the air reacting chemically With items 
stored in the unit. Those skilled in the art can quickly 
identify hoW this application Will easily also ?t into a 
plurality of other applications form food storage bins to 
clothes hampers. 
As shoWn in FIG. 1, a further embodiment of a spot 

ventilator includes a hood 100 for a range 101. As illustrated, 
the hood 100 is a ducted spot ventilator 16 that exhausts air 
from the kitchen 102 to the exterior 28 of the building 10. 
In an alternative embodiment of a hood for a range consis 
tent With the present invention, the hood 100 could be a 
recirculating spot ventilator operating much the same Way as 
the spot ventilator 30 for the closet 82. This alternative 
recirculating embodiment is more suitable for retro?tting a 
kitchen With a range hood When a passage to exhaust air to 
the exterior of the building does not already exist. 
The hood 100 may also incorporate a processor 103 and 

sensors 104 to monitor the kitchen’s air quality. As shoWn 
these components are separate individual components. It is 
contemplated that the sensors and/or the processor are 
directly integrated into the hood 100. By directly integrating 
the sensors and/or processor directly into the hood, retro?t 
ting of a kitchen using the disclosed spot ventilator is further 
simpli?ed. 

In the kitchen 102, potentially high levels of humidity 
potentially, CO and CO2 may be present as a result of 
cooking or other like processes taking place Which also 
generate high levels of odors and potentially dangerous 
gases. The sensors may also include occupancy, methane, 
propane, smoke, natural gas, formaldehyde, bio-toxins, 
viruses, bacteria, mold spores, mildeW spores, smoke, dust, 
and any of a plurality of other sensors for gasses or airborne 
contaminants. The hood 100 may further include humidity 
controlling technology as discussed beloW. 
A further embodiment of a spot ventilator 108 Within a 

building 110 is illustrated in FIG. 4. It is a scienti?c fact that 
by reducing humidity levels by 10% in hot climates, the air 
conditioning or cooling temperature can be raised by 3 
degrees Without any noticeable change in comfort. In a 
similar but opposite fashion, by increasing the relative 
humidity by 10% in cold climates, heating temperatures can 
be decreased by 3 degrees Without any noticeable impact on 
comfort. It is therefore an important energy conservation 
feature and bene?t of the spot ventilator and method of this 
embodiment to manage humidity in the most appropriate 
manner depending on the season and outside Weather to gain 
the most energy ef?cient results for the premise in Which it 
is installed. The spot ventilator 108 of this embodiment 
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performs any number of the functions described in associa 
tion With the previous embodiments, but further includes 
mechanisms to direct and separate a portion of the How of 
humidity through the spot ventilator 108 for selectively 
exhausting the humid air out of the environment or back into 
the environment. 

The spot ventilator 108 of this embodiment includes a 
corona discharge apparatus 112 to drive air through the spot 
ventilator 108. Also included is a main air inlet 116 and 
humid air return outlet 118, humid air exhaust outlet 119, dry 
air return outlet 120, and dry air exhaust outlet 122. An inlet 
passage 124 is upstream from and the corona discharge 
apparatus 112 and extends betWeen the main air inlet 116 in 
?uid communication With the environment 126 being ven 
tilated and the corona discharge apparatus 112. A dry air 
outlet passage 128 and humid air outlet passage 130 extend 
doWnstream from the corona discharge apparatus 112. 

More particularly, the inlet passage 124 is upstream from 
the emitter array 134 of the corona discharge apparatus 112 
and extends betWeen the main air inlet 116 and the corona 
discharge apparatus 112. The emitter array 134 as explained 
With previous embodiments comprises numerous positively 
charged corona discharge electrodes 136. A ?rst collector 
array 138 including a ?rst set of negatively charged attract 
ing electrodes 140 are located at the inlet portion 142 of the 
humid air outlet passage 130. A second collector array 144 
including a second-set of negatively charged attracting elec 
trodes 146 are located at the inlet portion 148 of the dry air 
outlet passage 128. The ?rst and second collector arrays 138, 
144 are located horizontally spaced from the emitter array 
134. Furthermore, the ?rst collector array 138 is vertically 
beloW the second collector array 144. As is shoWn in FIG. 
4, the inlet 142 of the humid air passage 130 is located 
vertically beloW the inlet of the dry air passage 128. 

The dry air passage 128 includes a ?rst damper 150 and 
the humid air passage 130 includes a second damper 152 that 
can be selectively positioned, oriented, and controlled by a 
processor 153 such that dry air or humid air is selectively 
returned to the environment 126 While exhausting the other 
air to the exterior 154 of the building 110. 

In operation, air from the environment 126 is draWn into 
the spot ventilator 108 at main air inlet 116 by the corona 
discharge apparatus 112 as depicted by arroW 158. As the air 
passes through the corona discharge apparatus 112, drier air 
(depicted by arroW 160) is draWn through the second col 
lector array 144 and air having a higher humidity content 
(depicted by arroW 162) is draWn through the ?rst collector 
array 134. The separation of dry air and humid air is 
established because the humid air tends to settle Within the 
passage. The How of air through the corona discharge 
apparatus is preferably laminar for best dry air/humid air 
separation. 
As in Warmer seasons When it is preferable to retain the 

dry air 160 in the building 110, the processor 153 Will 
control the ?rst damper 150 such that the dry air is prevented 
from ?oWing to the dry air exhaust outlet 122 but may How 
to the dry air return outlet 120. In this situation, the second 
damper 152 in the humid air passage 130 Will be oriented to 
prevent the humid air 162 from ?oWing to the humid air 
return outlet 118 but the humid air may How to the humid air 
exhaust outlet 119. Thus the humid air is exhausted to the 
exterior 154 of the building 110. If it is preferable to retain 
the humid air 162 Within in the building 110, the processor 
153 controls the ?rst and second dampers 150, 152 such that 
the opposite results Will occur. Namely, humid air 162 Will 
exit the spot ventilator 108 through the humid air return 
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outlet 118 and dry air Will exit the spot ventilator 108 
through the dry air exhaust outlet 122 and be exhausted from 
the building 110. 
The disclosed embodiments of the present invention may 

be used for any number of residential, commercial or 
industrial settings. Residential setting Would include but not 
be limited to Workshops, garages and hobby rooms, bath 
rooms, kitchens, closets, and the like. These embodiments 
may also be used in cars, motor homes or campers. 
The use of a processor to control the operation of the spot 

ventilator to move air in any of these applications provides 
the optional ability to dynamically control its operation 
based on a plurality of conditions or changes in the operating 
environment Which include but are not limited to the items 
Which folloW. These may be implemented individually or in 
any combination to meet the speci?c needs of the applica 
tion or problem being addressed. An example of this control 
functionality of the processor Would be in the case of a 
sensed ?re in a premise. The unit Would optionally be 
con?gured to shut doWn to reduce the air circulation or to 
operate at its maximum capability based on its design and 
con?guration. 
The operation of the spot ventilators can also be con 

trolled based on a speci?c schedule using any one of a 
combination of the folloWing: a clock, a calendar, a means 
to compute sun rise and sun set or an external trigger 
mechanism. 
The operation of the disclosed embodiments, namely 

activating, deactivating, or controlling the corona discharge 
apparatus of the disclosed embodiments, can also be con 
trolled in response to inputs from sensors for gases or 
airborne contaminants such as but not limited to C0, C02, 
NOX, Methane, Propane, Natural Gas, Radon, Formalde 
hyde, Bio-toxins, Viruses, Bacteria, Mold Spores, MildeW 
Spores, Smoke, Dust, Dander, Mites and any of a plurality 
of other gasses or airborne contaminants. 
The operation of corona discharge apparatus of the dis 

closed embodiments can also be controlled using inputs 
from atmospheric sensors. Examples of these Would be but 
are not limited to humidity sensors to detect the presence of 
abnormal levels of Water vapor or steam (i.e., cooking steam 
or high humidity resulting from a bath or shoWer operating), 
heat or temperature sensors to detect high temperature or 
thermal levels (i.e., range hood detection of cooking surface 
temperature rise based on use). 

All references, including publications, patent applica 
tions, and patents cited herein are hereby incorporated by 
reference to the same extent as if each reference Were 
individually and speci?cally indicated to be incorporated by 
reference and Were set forth in its entirety herein. 

The use of the terms “a” and “an” and “the” and similar 
referents in the context of describing the invention (espe 
cially in the context of the folloWing claims) is to be 
construed to cover both the singular and the plural, unless 
otherWise indicated herein or clearly contradicted by con 
text. The terms “comprising,” “having,” “including,” and 
“containing” are to be construed as open-ended terms (i.e., 
meaning “including, but not limited to,”) unless otherWise 
noted. Recitation of ranges of values herein are merely 
intended to serve as a shorthand method of referring indi 
vidually to each separate value falling Within the range, 
unless otherWise indicated herein, and each separate value is 
incorporated into the speci?cation as if it Were individually 
recited herein. All methods described herein can be per 
formed in any suitable order unless otherWise indicated 
herein or otherWise clearly contradicted by context. The use 
of any and all examples, or exemplary language (e.g., “such 
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as”) provided herein, is intended merely to better illuminate 
the invention and does not pose a limitation on the scope of 
the invention unless otherWise claimed. No language in the 
speci?cation should be construed as indicating any non 
claimed element as essential to the practice of the invention. 

Preferred embodiments of this invention are described 
herein, including the best mode knoWn to the inventors for 
carrying out the invention. Variations of those preferred 
embodiments may become apparent to those of ordinary 
skill in the art upon reading the foregoing description. The 
inventors expect skilled artisans to employ such variations 
as appropriate, and the inventors intend for the invention to 
be practiced otherWise than as speci?cally described herein. 
Accordingly, this invention includes all modi?cations and 
equivalents of the subject matter recited in the claims 
appended hereto as permitted by applicable laW. Moreover, 
any combination of the above-described elements in all 
possible variations thereof is encompassed by the invention 
unless otherWise indicated herein or otherWise clearly con 
tradicted by context. 
What is claimed is: 
1. A spot ventilator for maintaining air quality of a 

localiZed environment Within a building, the building having 
an interior and an exterior, the spot ventilator comprising: 

a passage extending betWeen an inlet positioned in the 
localiZed environment and an exterior outlet positioned 
in ?uid communication With the exterior of the building 
and an interior outlet positioned in the localiZed envi 
ronment; 

at least one corona discharge apparatus positioned in 
relation to the passage such that a ?uid from the 
localized environment is draWn into the passage 
through the inlet and is selectively expelled into one of 
the localiZed environment through the interior outlet or 
the exterior of the building through the exterior outlet. 

2. The spot ventilator of claim 1, further comprising: 
at least one sensor for sensing changes in the localiZed 

environment; and 
a processor operatively coupled to the at least one sensor 

for selectively activating the at least one corona dis 
charge apparatus in response to sensed changes in the 
environment. 

3. The spot ventilator of claim 1, Wherein the at least one 
corona discharge apparatus comprises at least one emitter 
array in spaced relation to at least one collector array, and the 
at least one collector array comprises a ?rst collector array 
positioned vertically beloW a second collector array, the ?rst 
and second collector arrays being horizontally spaced from 
the at least one emitter array, and Wherein the passage 
includes a ?rst passage portion and a second passage portion 
doWnstream from the emitter array and Wherein the ?rst 
passage portion is positioned vertically beloW the second 
passage portion, and Wherein the ?rst collector array is 
positioned in-line With the ?rst passage portion and the 
second collector array is positioned in-line With the second 
passage portion, and Wherein a ?rst portion of ?uid passing 
through the emitter array passes only through the ?rst 
collector array and the ?rst passage portion, and Wherein a 
second portion of ?uid passing through the emitter array 
passes only through the second collector array and the 
second passage portion. 

4. The spot ventilator of claim 3, further comprising a 
plurality of selectively oriented dampers for selectively 
directing the ?rst portion of ?uid to one of the environment 
and the exterior of the building and selectively directing the 
second portion of ?uid to one of the environment and the 
exterior of the building. 
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5. The spot ventilator of claim 2, Wherein the processor 

selectively varies the potential difference across the at least 
one corona discharge apparatus to selectively vary the ?oW 
of ?uid draWn through the passage. 

6. A spot ventilator for maintaining air quality of a 
localiZed environment Within a building, the building having 
an interior and an exterior, the spot ventilator comprising: 

a passage extending betWeen an inlet positioned in the 
localiZed environment and an oulet positioned in ?uid 
communication With the exterior of the building; and 

at least one corona discharge apparatus positioned in 
relation to the passage such that a ?uid from the 
localiZed environment is draWn into the passage 
through the inlet and substantially all of the ?uid 
moved by the corona discharge apparatus is expelled 
through the outlet; 

at least one sensor for sensing changes in the localiZed 
environment; and 

a processor operatively coupled to the at least one sensor 
for selectively activating the at least one corona dis 
charge apparatus in response to sensed changes in the 
environment; and 

Wherein the processor selectively activates the corona 
discharge apparatus in the localiZed environment in 
response to the at least one sensor sensing a change in 
occupancy of the localiZed environment. 

7. The spot ventilator of claim 6, Wherein the at least one 
sensor and processor are coupled in a unitary module. 

8. The spot ventilator of claim 6, further comprising an 
oZone depletion apparatus positioned in relation to the 
passage for removing oZone from the ?uid draWn there 
through by degenerating the oZone to oxygen molecules 
prior to exiting through the outlet. 

9. The spot ventilator of claim 6, further comprising at 
least one ?lter positioned relative to the passage to remove 
contaminants from the ?uid passing through the passage. 

10. The spot ventilator of claim 6, Wherein the processor 
further selectively deactivates the at least one corona dis 
charge apparatus after a predetermined period or after a 
further sensed change in the occupancy of the localiZed 
environment. 

11. The spot ventilator of claim 6, Wherein the at least one 
corona discharge apparatus comprises at least one positively 
charged emitter array in spaced relation to at least one 
negatively charged collector array. 

12. The spot ventilator of claim 11, Wherein at least one 
of the emitter array and collector array is adapted to ?lter the 
?uid passed through the passage. 

13. The spot ventilator of claim 6, Wherein the corona 
discharge apparatus is removably positioned in the passage 
to alloW removal and cleaning thereof. 

14. The spot ventilator of claim 6, Wherein the processor 
selectively operates the at least one corona discharge appa 
ratus based on a preprogrammed schedule. 

15. A spot ventilator for maintaining air quality of a 
localiZed environment Within a building, the building having 
an interior and an exterior, the spot ventilator comprising: 

a passage extending betWeen an inlet positioned in the 
localiZed environment and an outlet positioned in ?uid 
communication With the exterior of the building; 

at least one corona discharge apparatus positioned in 
relation to the passage such that a ?uid from the 
localiZed environment is draWn into the passage 
through the inlet and substantially all of the ?uid 
moved by the corona discharge apparatus is expelled 
through the outlet; 
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wherein the at least one corona discharge apparatus com 
prises at least one positively charged emitter array in 
spaced relation to at least one negatively charged 
collector array; 

Wherein at least one of the emitter array and collector 
array is adapted to ?lter the ?uid passed through the 
passage; and 

Wherein processor reverses a polarity of the potential 
di?‘erence across the at least one corona discharge 
apparatus to clean the at least one corona discharge 
apparatus. 

16. A method of ventilating a localiZed interior environ 
ment of a building, comprising the steps of: 

sensing a ?rst change in the localiZed environment; 
energiZing a corona discharge apparatus to produce an 

electric Wind; 
draWing air from the localiZed environment into a passage 

via the electric Wind; and 
expelling substantially all of the air of the electric Wind 

from the passage through an outlet to the exterior of the 
building; 

comprising the step of ?ltering the air; 
comprising the step of cleaning the corona discharge 

apparatus; and 
Wherein the step of cleaning the corona discharge appa 

ratus comprises the steps of de-energiZing a ?rst array, 
reversing a polarity of energiZation on a second array, 
and energiZing a third array. 

17. The method of claim 16, further comprising the step 
of dehumidifying the air With the corona discharge appara 
tus. 
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18. A method of ventilating a localiZed interior environ 

ment of a building, comprising the steps of: 

of 

of 

sensing a ?rst change in the localiZed environment; 

energiZing a corona discharge apparatus to produce an 
electric Wind; 

draWing air from the localiZed environment into a passage 
via the electric Wind; and 

expelling substantially all of the air of the electric Wind 
from the passage through an outlet to the exterior of the 
building; and 

comprising the step of dehumidifying the air With the 
corona discharge apparatus, Wherein the step of dehu 
midifying the air comprises the step of separating the 
air draWn from the local environment into a portion of 
loWer humidity air and a portion of higher humidity air. 

19. The method of claim 18, further comprising the step 
?ltering the air. 

20. The method of claim 18, further comprising the step 
cleaning the corona discharge apparatus. 

21. The method of claim 18, further comprising the steps 
of: 

sensing a second change in the localiZed environment; 
and 

de-energiZing the corona discharge apparatus. 


